,0' 



g; 



i^ 1 *) 




R 
O 



D 



TRAFFIC 
MONITOR 



TRAFFIC 
MONITOR 



TRAFFIC 
MONITOR 



3^ 



TRAFFIC 
MONITOR 



rL — 14 



TRAFFIC 
MONITOR 



29 



26 



20 



20 



20 




20 



20 



wry of PAPERS 
ORIGINALLY FILED 



10 



42 



40 



COMPUTER 
SYSTEM 



30 



RECEIVER 



FIG. 1 



USER 
STATION 



USER 
STATION 



USER 
STATION 

50 



USER 
STATION 



USER 
STATION 



o 



22A 



22B 



20 



26 
24 



V 28 



FIG. 2 




FIG. 3 





FIG. 4 



^ COPY^R 



# $\ ^ COPYWPAPERS 

ORIGINALLY FILED 



DETECTOR 



r 24 


PROCESSOR 




MEMORY 


POWER 
SUPPLY 








CLOCK 







TRANSMITTER 



FIG. 5 



m copyoAers 

£/' W ORIGINAL^ FILED 




FIG. 6 




FIG. 7 




FIG. 8 



/ ° 1 



CAMERA 
CALIBRATION 



INPUT 
MULTIPLE 
FRAMES 



COMPUTE 
OPTICAL 
FLOW 



ESTIMATE 
CAMERA 
MOTION 



ESTIMATE 
VEHICLE 
MOTION 



ESTIMATE 
TRAFFIC 
SPEED AND 
CONGESTION 



OUTPUT 
ESTIMATED 
SPEED AND 
CONGESTION 



FIG. 9 



v:..:V;::u;o 



CO 
ORIG 



f 



PAPERS 
LLY FILED 



CAMERA 
CALIBRATION 



INPUT 
MULTIPLE 
FRAMES 



I 



ESTIMATE 
CAMERA 
MOTION 



DETECT 
MOTION 
BLOBS 



TRACK 
MOTION 
BLOBS 



ESTIMATE 
TRAFFIC 
SPEED AND 
CONGESTION 



OUTPUT 
TRAFFIC 
SPEED AND 
CONGESTION 



FIG. 10 



P 

dip 



cr 

Ti 
CO 

o 
o 



CD 



O 



Ml 

a 



\ 
i\ 

v.' 

07; 



9 



COP\flpAPERS 

ORIGiIPEly FILED 



201 



202 



203 



204 



205 



206 



207 



20A 



20B 



20C 




212 



§"^402 



r 



20D 



§-^403 



213 



214 



215 



216 



217 



TT18 



FIG. 1 1 



• t 



LOCATION 


LAT/LONG 


ROAD 


DIRECTION 


VELOCITY 


ZU1 


45°54'36"N/ 
37 0 32'12"E 


1JN 1 eKo 1 A 1 rL 


n° 
U 


jj JVLrri 


zuz 




T A T 

LUCAL 


Z I 


2U MFH 


201 




RYPASS 


FAST 


CTOPPFD 


204 




RESIDENTIAL 


NW 




205 




• 


• 




206 










207 





















I 



o 



FIG. 12 



\ 

u.\ 

O: 

'1- 



t 



t 



<?fc»T 54 



2\ 



ill 



N 




1 5>V 

WW 

Wo 1 

Wl> 

vw 

wv? 

wfc 

►?♦♦;:< 

v%v 

v%v 
C%v 

ww 

VW 

MO 

mo 



USER 
(SUBSTANTIALLY 
CENTERED) 



55-60 mph 
50-55 mph 
45-50 mph 
40-45 mph 
35-40 mph 
30-35 mph 



FIG. 13 




1 1 1 



FIG. 14 




FIG. 15 




t t 





54 












> 


SPEAKER 



FIG. 16 



ZD 

O 

cr 

""O CO 



£T5 



rr 

C 
rr? 



00 

o D 



